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Genomics: Study and comparison of complete genomes of organisms Transcriptomics: Study of large sets of transcribed RNA sequences Proteomics: Study of the structure and function of translated proteins Metagenomics: Study of the composition and changes in microbial populations 
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 Will its potential for human-to-human transmission change?













 Sheer volume of generated sequence data 






  

 Constant evolving of new technologies and protocols  

 New skills and capabilities in the public health 

workforce 






 



For PulseNet USA alone,  

data volume could exceed  

250 terabytes/year 

www.cdc.gov/pulsenet 
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http://www.cdc.gov/AMD 



Traditional 

Epidemiology 

Genomic 
Sequencing 

Bioinformatics AMD 



IDENTIFY SUBTYPE CHARACTERIZE 
Human 

Animal 

Environmental 

Samples 
Same pathogen? 

Does it fit the clinical syndrome? 

Is it present in all your cases? 

Is it absent in your controls? 

Same strain?   

If different, how different? 

Chain of transmission? 

Important features? 

Are there characteristics 

affecting its pathogenicity, 

transmissibility, and 

resistance to drugs that 

could explain its 

emergence or affect  

public health response? 

AMD  

Timeframe: HOURS  

CULTURE, PHENOTYPIC  

and MOLECULAR 

Timeframe: DAYS/WEEKS 



























H7N9 
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NIH, National Institutes of Health; FDA, Food and Drug Administration 

DHS, Department of Homeland Security 

DoD, Department of Defense, DoE, Department of Energy 



Advanced Molecular Detection Initiative  

Better targeting of proven 

prevention strategies and 

development of new ones 

IMPROVED 

DETECTION 

Enhanced recognition of 

emerging microbial threats and 

antimicrobial resistance 

Improved surveillance 

information on the 

transmission of infections and 

the extent and spread of 

outbreaks 

Faster, more effective  

control efforts  

IMPROVED 

SURVEILLANCE 
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Whole Genome Sequencing Results 
Answers About Exposure and Transmission 
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H7N9 

























NA 119 136 151 222 224 247 274 276 292 294 371 





















A/Taiwan/1  R292K (%) I222R (%) I222K (%) E119V (%) 

Passage 1  30 53 6  6 

Passage 2    9 45 4 33 

. 



Mutation Oseltamivir* Zanamivir* Peramivir Laninamivir 

R292K >1000 55 >1000 22 

I222K       32   8          6 13 

I222R         3 12          2 14 

E119V       84   9          1   2 

              Normal:            <10 fold 

           Reduced:      10–100 fold 

Highly reduced:          >100 fold    

Sleeman K,  et al. (submitted for publication) 

* Licensed for use in the United States  





12,000X depth! 
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tuberculosis 
  

https://microbenet.cdc.gov 

https://microbenet.cdc.gov/HomePage.aspx






















https://microbenet.cdc.gov 

MALDI-TOF, matrix-assisted laser desorption/ionization–time of flight 















Rifampin     (R)    Isoniazid         (R)    

Ethambutol (S)    Pyrazinamide  (S) 

Spoligotype: 000000000030771 

Mycobacterium  

tuberculosis 

Genus 

Species 

Biochemical profile 

SNP profile 

AST profile 

Spoligotype 

MLST 
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 Advances in both genomic science and technology



 Public Health Needs: Genomics, proteomics, bioinformatics, 

and big data science and technology















 Big data needs big investment 







































AMD 



AMD 









 A connected public 

 health system
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